INTRODUCTION
Acute upper gastrointestinal hemorrhage (UGIH) is a common emergency in most hospitals. 1 Peptic ulcer disease is the most common etiology of UGIH, and more than 40% of acute UGIH cases in North America may be attributed to bleeding peptic ulcers. 2 Despite considerable advances in endoscopic hemostatic modalities and pharmacologic treatment, bleeding peptic ulcers still cause significant morbidity and mortality, usually due to advanced patient age and prevalence of concomitant diseases. 3 Mortality remains around 12% and may be as high as 20% among elderly patients and those with substantial co-morbidities. 1, 4 Hemorrhage occurs in 20-30% of patients with peptic ulcer disease. In 70-80% of UGIH cases, bleeding is controlled with conservative management, but endoscopic therapy is beneficial in patients with peptic ulcer disease and active bleeding demonstrating visible vessels. 5, 6 Currently, endoscopy has been established as an effective treatment for acute UGIH, especially bleeding peptic ulcers, and is the standard of care for patients with this condition. 5, 6 The optimal timing of interventional endoscopy for bleeding peptic ulcer disease is controversial. In prospective studies, early endoscopy was shown to provide clinical benefit by promoting safe patient predisposition. 7, 8 In retrospective studies, early endoscopy also resulted in significant reductions in length of stay and the rate of recurrent bleeding or surgery for high-and low-risk groups. 9 In a recent study, however, emergency endoscopy performed less than 8 hours after admission showed no definite benefit in comparison with urgent endoscopy performed within eight to 24 hours in high-risk UGIH patients. 10 In the daytime, early endoscopic treatment is readily available and safe. However, it is especially difficult to manage incidental problems that might arise at nighttime or during weekends due to lack of sufficient medical personnel, medical facilities, and surgical back-up. In addition, various complications, such as hemorrhage, perforation, and aspiration may result from early endoscopic treatment. 11 The aim of this study was to compare the clinical outcomes between early endoscopy and delayed endoscopy in patients with bleeding peptic ulcer disease.
MATERIALS AND METHODS
We conducted a prospective analysis of data from 125 patients with UGIH who visited the emergency room with a suspected bleeding peptic ulcer from May 2006 to September 2007 (age range, 18-80 years). All patients demonstrated UGIH symptoms such as hematemesis, melena, or hematochezia, with coffee-ground or bloody nasogastric aspirate. We enrolled the patients who were diagnosed with peptic ulcer(s) on endoscopy. Exclusion criteria were as follows: (i) cancer bleeding (n=6), (ii) varix bleeding (n=8), (iii) Mallory-Weiss syndrome (n=8), (iv) angiodysplasia (n=2), (v) acute gastric mucosal lesion (AGML) (n=1), and (vi) transference to a different medical facility (n=10). As a consequence, 90 patients were enrolled in our study.
In most studies, the definition of early endoscopy is determined by time to endoscopy after admission. But in our study, the definition of early endoscopy was determined more practically. Patients were categorized into two groups. The early endoscopy group included patients admitted during the daytime or even at night, with prompt endoscopic management. The other group was the delayed endoscopy group patients, who were admitted at night or during the weekends, with delayed endoscopic management until the next day.
We investigated and assessed the following clinical parameters: age, clinical symptoms (hematemesis, melena, hematochezia), comorbidity, medication history (NSAIDs, anti-platelet drugs), history of peptic ulcer or bleeding, and clinical signs and laboratory findings at admission (shock status, initial hemoglobin, etc). We also calculated the Rockall score for all patients. 12 Pre-endoscopic scores were made up of three risk factors (age, shock, and comorbidity) and post-endoscopic scores were consisted of endoscopic findings and stigmata of bleeding. Total Rockall scores were calculated as the sum of pre-endoscopic scores and post-endoscopic scores (total score range, 0-10). Endoscopic procedures were performed by three gastroenterologists consisted of two fellows and one faculty. There was no difference in endoscopist's experiences in performing endoscopic therapy between two groups.
In the delayed endoscopy group, we treated with an 80 mg bolus of intravernous pantoprazole followed by continuous infusion of intravenous pantoprazole 8 mg per hour for 72 hours before and after endoscopy. Early endoscopy group were treated with an 80 mg bolus of intavernous pantoprazole before endoscopy, and continuous infusion of intravenous pantoprazole 8 mg per hour for 72 hours after endoscopy.
Endoscopic findings noted were bleeding site, the size of ulcer, and the stages of ulceration using the Forrest classification. Endoscopic therapy was performed in all patients with Forrest type Ia to IIa ulcers and in some patients with Forrest type IIb or III ulcers. Therapeutic modalities included epinephrine injection, alcohol injection, hemoclip placement, and argon plasma coagulation (APC). According to the amount of bleeding, the extent of ulceration, and the degree of vessel exposure, we used single or combined interventional therapy. Re-bleeding was defined as fresh hematemesis, melena, or hematochezia, and reduction in hemoblobin level in excess of 2 g/dL between 6 hours and 2 weeks after clinical stability. We compared clinical outcomes, such as the rate of re-bleeding, duration of hospital stay, and the total amount of transfusion between the two groups. This study was carried out in accordance with the Helsinki declaration as revised in 1989 and approved by institutional review board in Hanyang University Guri Hospital.
Statistical analysis
We analyzed demographic characteristics, clinical characteristics, endoscopic findings, therapeutic modalities, and clinical outcomes by categorization of the early and delayed endoscopy groups. Categorical data were compared using Fisher's exact test or a chi-squared test, and comparisons of continuous data were made using the Mann-Whitney test. p values of less than 0.05 were considered to be statistically significant. All analyses were performed using SPSS 12.0 version (SPSS Inc., Chicago, IL, USA).
RESULTS
A total of 90 patients with peptic ulcer bleeding were enrolled. Of these, 49 underwent early endoscopy (37 Table  2 . Major presentations including hematemesis, melena, hematochezia, systolic blood pressure, heart rate, and hemoglobin also showed no statistically significant difference between groups. The mean duration from admission to initial endoscopic examination was 18.63 hours in the delayed endoscopy group, and 4.02 hours in the early endoscopy group. Endoscopic findings are shown in Table 3 . Gastric ulcers were more common than duodenal ulcers (66.6%, 26.6%, respectively), but their frequencies did not differ between the two groups. 
DISCUSSION
The optimal timing of interventional endoscopy for bleeding peptic ulcer disease has not been clearly established, and no consensus exists regarding the benefits and costs of early endoscopy in UGIH. Previous studies have shown that intensive resuscitation and prompt, aggressive endoscopic therapy reduces mortality in acute nonvariceal UGIH. 6 According to a systematic review, the existing data suggests that early endoscopy might be safe and effective for all risk groups. 13 On the other hand, Schacher et al. showed that early endoscopy in an emergency room did not improve the clinical outcome in patients with bleeding peptic ulcers.
14 Furthermore, in a recent study, emergency endoscopy performed less than 8 hours after admission showed no definite benefit in comparison to urgent endoscopy performed within 8 to 24 hours in high-risk UGIH patients. 10 In the current study, the clinical outcomes including transfusion rate, length of hospitalization, and re-bleeding rate did not differ between the early and delayed endoscopy group patients. There is no general consensus on the definition of early endoscopy in UGIH as yet. In previous studies, the definition of early endoscopy was defined most of the time as the interval from admission to endoscopy, such as under 8 hours, 10 under 12 hours, 15 and even under 2 hours. 16 We applied different definitions to the timing of endoscopy according to when the endoscopy was performed. In our study, "early" endoscopy means that it was performed "promptly", regardless of the time it was performed. Early endoscopy is difficult to perform in practical situations, because it not only requires endoscopists, physicians, nurses, and an equipment technician, but it also requires a facility investment and surgical back-up. Some studies have shown that early endoscopy might be associated with more complications than delayed endoscopy, such as significant oxygen desaturation. 16, 17 According to our results, we suggest that early endoscopy need not be unconditionally performed in patients with bleeding peptic ulcers.
Various endoscopic therapies such as epinephrine injection, hemoclip placement, and argon plasma coagulation (APC) were performed in both groups. No single method of endoscopic injection therapy or thermal coaptive therapy is superior to another, and it is reasonable to use combination modalities to treat high-risk stigmata. 18 Because the ulcer stage was not significantly different between the two groups, treatment modality also showed no significant difference between the two groups. In this study, the clinical outcomes, especially recurrent bleeding rate, were not significantly different between the early endoscopy group and delayed endoscopy group. The recurrent bleeding rate in our study was less than that of a previous study (8.9% vs 10%). 10 We reasoned that this difference was probably due to the fact that our study included all risk groups, whereas the previous study included only high-risk patients, and the proportion of active bleeding ulcers (Forrest type Ia, Ib) was too small. There are several limitations to our study. First, we could not carry out out risk stratification according to risk factors such as age and vital signs because of the small sample size. However, prospective design and data of this study are major strengths because previous studies for patients with bleeding peptic ulcer are retrospective in design. 19, 20 It is nevertheless desirable to perform a future study that includes more patients and analyzes the results by risk stratification. Second, it was difficult to categorize the patients into two groups. Although the patients' demographic and clinical characteristics showed no significant difference between the two groups, a selection bias in the definition of early or delayed endoscopy may exist according to the clinical situation, medical facilities, and the experience of the endoscopist. Third, our results are not always applicable in all patients with UGIH, such as variceal bleeding, because we only considered patients with peptic ulcer bleeding in this study. Though peptic ulcer disease is the most common etiology of UGIH, other etiologies of UGIH cannot be excluded. Hence, we need to pay attention to the individual patient's history, clinical features, and origin of bleeding. Last but not the least, since the incidence of active bleeding ulcers -especially Forrest type Ib -was too small (13.3%), there could be a possibility that clinical outcomes between early and delayed endoscopy groups have actually no difference. Finally, it was not possible to estimate the influence of proton-pump inhibitor (PPI) therapy. PPI therapy is warranted in all patients with UGIH severe enough to require endoscopic therapy, 21 and combination of endoscopic therapy with PPI is indicated for nonbleeding ulcers at endoscopy (Forrest type IIa, IIb) with the intent to reduce re-bleeding and surgery. 22 PPI therapy is also recommended in patients with suspected peptic ulcer bleeding associated with hemodynamic instability, and in patients for whom endoscopic evaluation is delayed or unavailable. 21 The re-bleeding rate in the delayed endoscopy group was similar to that of early endoscopy group, suggesting the presence of a PPI effect before endoscopy. Several trials reported data for re-bleeding within three days after PPI treatment. There was a significant difference in the 3-day re-bleeding rates in favour of PPI treatment compared to control. Especially, high-dose intravenous PPI treatment reduced the rates of re-bleeding and surgical intervention. 23 In conclusion, the effectiveness of interventional endoscopy for patients with bleeding peptic ulcer disease was not significantly affected by the timing of endoscopy. In other words, early endoscopy performed at night showed no definite benefit as compared to delayed endoscopy performed during the day. However, the patient's history and clinical characteristics should be taken into consideration when evaluating whether to perform prompt or delayed endoscopy according to the clinical situation. Further prospective randomized studies will be needed to demonstrate the benefits and costs for UGIH patients according to the timing of endoscopy.
